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(57) Abstract: An optical recorder for setting the laser power to a most suitable level in real time depending on the environment 
condition on mark formation. The pulse-train output of a laser is projected onto art organic dye recording medium so as to record 
data (mark formation and space formation). The space period signal value of a reflected-light information signal within the space 
period is determined so as to estimate 



WO 02/097804 Al. - f tlld IHTItlJ II Hill 1 11 }]! III II Ilfll IIIEI 111! III1IG (111 III! nil 



the first pulse signal value corresponding to the first pulse is estimated, the second and later signal value of reflected-light information 
within the second and later periods is determined. The ratio between the estimated first pulse signal value and the determined second 
and later signal value is calculated. A laser power correction signal is generated using the determined ratio and a reference ratio so 
as to control the laser output power. 
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£3§£$-B\ Xtf> F;^-* F^-f A 1 7 K^sxif^h*:;^-^ 6 

&u<z> j; z> ^mwnmn^fD^mmmt^^ ? p ^ > tin. 

20 -^HJ;oTM$nfc^fA3>hD-7 1 0 fc<k Dtl^^tl^o 
~>XfA3>FD-7 1 0 tt, *X hiyVx.-? 80frS<£>n^> 
: FfcJ£CT#@MS£!JifTT3. ' 

bn>tf^.-^ 8 o^e>, y^-x^ 1 0 0 \Z&m$tlT^ 

25 ^^^n^T vuxzBmtvry- zm>fem'm*ftOo jp^h--^® 
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^ ; 6U2 7tt, ^fA3> 1 0}WfflafcJflV>*R'dM, r 

15 AM, ^tt^tUftif^iKi^lTV^. t>.^5W^pa 

^^^r^-i^^mmmu^) t, *ftte*rjrrs£jifcifc©<g (pk 

25 ~7frtVT&fflZtlZ>%<DtfcZ><, ■ 
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<H£l$©S&f10> 

10 • =t— ^f?£ 

/ra-^i 2Tlift>^^a>^^§nv ^*>*;i/#.n 

• 7 

20 ;r HUXttRF«^«ffc^*tiT*t), x>n- f/^- F$ 1 2 
{CT5rn-K$ti.->XxA3>hP-"7. 1.0'fcS6n'S. 

• u — mm 

25 <f3^&#©l&f£> 
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-f IT, f^i'lO 0 fcjg Lfc V~-*r mWi^JlX fc 

mm-Ztls l/>-ifH7</n 8. (APCIHFK19) SIi;T, 
0 ^yi+OU- 1f^*:T->4fciig*.&n'*. 

jituyztiit&miEn, xk>fm-#bk2 3^ip^e,nx^- 

SI lH.fc.kO, *M®l'-1?rt7~fflffllzMTZ>ffim&mWt%. 
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10 apc'@ki-9 WAtf* 1 1 m\zmir^v\z, mm./ns.^^ 

1 9 a, -1f>^)V/**-^HiaWH. 9 b, A/D*lft»l 9 c, If 
/W-3>hD-7 1 9 cU g^imi 9e, D/A»19 f, 

^^s^^i^i/- ^ i 9 g^mpL^o 

bs A/D^Ml 9c> I/-1f;W-3>>'D-5 1 9 d®Wjft?1 
20 P CIhIK l 9t(l • aBftl^KBU— If /^7-*EaiT, ^-tiSB'S- 

25 #>?>/#-;H*H§iS 1 9 b«>>-T 5 y9?x.*V—9 19g^6 ' 
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5 1 9 cuc^^n^. 

&&)\Z\tRF m^\Z-O^XV>.7V >!f*fi oTJt£jfc£K ^ODifcfcg 
20 !§1 1 HtC^-TJc^iCT h U^X|Hl^9 fc&^Tte, RFifS#5 
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*nti&(DMnT*fe, RFfc#fcOV*T:fc#.5Jfc04r TB'/A' J 
5feI/i;i/XP # 1 £^T©*£lEt: 0 -^MPK 1 ' £ 2#B/WXP # 
. 2<Dt£-£{fiPK2(9Jfc TPK2/PK 1 ' J 

5 Flt^ODSIt^ilLSP^ail, ^©«Bi«[LSP^,'APCiB 

^oT/\°;l/X1^>7>gP2 5m RFMomtfLSP&t 

IPtS, 2#@A°;i/XP# 2 <£>fc:-^{ilPK2 tC^f S \±->7*~-)V 
■ F[e}{8 2 5 a 2RtfA/D^j&§§2 5 b 2 <!:, X^-XlMtCU-y:/;!/ 
*-;VFff 5 If >y;i/*-;UHHI!^2 5dWA/Dm2 5 e#IS! 

tt&n ^-r 5 >w^v-$ 2 5 c -?£mtft>nz>o 

15 5feiA^XP.# 1 IZ-O^TVffijEK-pmPK 1 " £#St;i«U 

^(Z>ftSCA';i/XP # 1 ©tf-^#PK 1 titlEtf-^Ji 

pki' ^M^«iift$nfcM^^iE-r^^. Jiofcfe, 

5fei/^l/XP# l©tf-^{fiPKl fc^J&T3l£-#*-;l/FliIi& 
20 2 5 a IRtf A/D^&§£2 5 b 1 *>mtS>*lT^3o 

^ 5 >^x*l/-^ 2 5 c fi\ Ml 2® (a) ^^-r<fc5^X> 
Fg&l 2^^©X>D- Hx-^^^^Ts fg 1 2 ® 
(c) (DRFft-^<7)^®A;i/XP # 1 <DKP H 1fcM^1" ; 5i^>^>'t'K^^ 
.^tfl20 (d) om%*¥.->7Tfr-)VFm ] &2 5 a 1 fc&l&U ^ 
25 MKr 8 1(C*^t^t:-^€^^-;PHffiX3$1i:§o $<dIc:> A/D^S! 
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2 0KmizMmt^>^jvKm^^irmi 2m (e) ©m^^tf-^ 

5 #-;H*®|&2 5 a 2 tc#*&b» • Stt-KWfc*^TCS)t!-^il[ft*--^ 
HtH*$-&«. S&fc, A/D361ft«2 5 b 2 it, 

io *f*i*siJ->y;PKM*jK'^i 20 (f ) (Dmmtv>7°)v*-)\,v 
m&2 5 d ^m&miz&^Twyyjum&fc-fr nm#£ 

15 ^MtbTffl^StU tfcA/D»2 5b2^f,atf-^iPK2 

I12i (b) ©/^^hl/^>tt©W— Ifeft/^XttJBl 
20 2 ® (a) ©X>3-H^-^t*^T4^$nSfe86> 9<iz.>tf 
>>x*l/-^2 5 cttI>n-.HT^^e, f 12@ (c) 0RFi 
^fc^tS&JSA'Jl/XP* 181 IRK 2#g/TJl/XP#2$f^ &tf7^ 
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t!-^fflPKl v PK2> X^XEF^©ESt3feItLSPIt -£tt 

^1 1@C*^TH '>XfA3>hn-7l0.rttUT, ^.P<fc"5 

Jp-feiJ->y;U^A*^l 0 a., it?III5l0b v iiE^lOc, 
10 WJE&mWt&l 0 d> JfcjE&a/WXltfifc*! 0 e'j&tttttStta. 

>y;HA^ioa}t t:-^iPK2^Bf tittoa*, it 

iiLS P£#9& ^ fcm&te, -^nS^iEtf-^MPK l* (A' 
it) ^#5rcfe©^i:UT«iE5fem/i;PX<tt*l^l 0 elcMtS, 

p&> apc@bi 9 fc&nz&m-ny*-/n&.rt i 7-<Dtk, otD^ 
20 i^fA^>hD-7.i o^apch^i 9 \zm^vtcBmm<Di£\z 

MBlEitZ>ZtT~\ T^M©^0)S:V^I<5M/^l'XP# 1 CO 
tf^lPKT (A- fit) ftiUftffffl-f*, 

Kl ; £^IEf 3£<hfcfr5o 

25 if^iobm u->:/;MiA;*/$i o a^&iRi&snfctr- 
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Slt.l/T, lt©tt, 0^«9B/A' (=PK2/PK1' ) ggffi-T 
. 5 PK2/PK1* ©ftM S2pfM£^5) muftis 

nx^§, E^^^^^ji^itoflto^-^jv^-^o^^T*, gift 
0 mjsi- s it <d m # a - h & nt v>'« . 

10 g*P&J#gU 0 dlC&if •ZtlT\ f *Z&mtk®.£&&'t&Z.tTs U— tf 

tfA7-ffijE^«AP C®{® 1 9 C&tfS I/-if/\ 0I 7^3 
> h D-^ 1 9 d fc{ft*&Stl5. l/-.^y- i -3>hD-519dtt« 

u—vrty-miEmmz&vT, gftit&ttgi' 9 entities 

£©«fc5fc«j£fc<kD:£0!Tr«, fc/OVX'h V< >Vt$LM\z ft folate. 

•ox, r^x^ i o o±®^-#mf&ttm&to&iyt£&M&&rty-ffl 

25 

3. |E»^7-*tiEWl^ (Ml) • 
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111 3a©#^T7^i i 0<Dmt&:?ny £<D#j&ki:&<z> 
5 ck^fcj^^o 

F 1 0 1 , F 1 0 4 • • • ffiJE&mUWU 1 0 d 

F 1 0 2 , F 1 0 3 , F 1 0 7 • • • MlEftSC /^Xlilit^ 1 0 e 

F10 5, F106 • • -t^HA^lOa 

f 1 0 8 • • • m^m^mi ob . 

10 F 1 0 9~F 1 1 2 • • • niEm^l 0 c 

mf>yyF io i ttT> mmmft \zmt^^m^7,^h^^n 
its. sp-fe^^^T^-r E^m^g> mmrtv-Bmrnzmm? 
s. 

15 iV^TXf 7^F10 2^ A;l/Xit>7 p ;i/^2 5^e»7,^-x^F H l 
©JKIOfeMffi L S P 0 &tfo 
^mf7^Fl 0 3m MMlLSFiv'^fA^f (IB 

20 X-ry 7F 1 0 4T&> Xxy^F 101 tiilfc'>7TA^frfc 

m&istcmmttm (B/A')ref 2 7£fait£ttx^35r^5r 

25 Xt^^^F 1 0 5T«, A/D^i&g§2 5 b 1 & £> tB * £ *13 5fciCA° 

;i/XP # i otr-^^PK i £&0&tf o 



WO 02/097804 



PCT/JP02/05065 



37 

Xf>^F10 6l:(t BmtiyX, 5 b 2fr£>ffi;*J 

2 # @ AVPX P # 2 CD P K 2 £^ D &tf . 

Xfy^F 1 0 7Tlt Xxy:/F 1 0 5TI&D&^c£-£MPK 
l^fflViT; ±ta7,x^yF 1 0 3T#fflbfe^iEk!-^{ftPK 1 ' 
5 (A* m Z&lEtZo zn\$^4X? 9 0±OKttmA7*mm>VT 

rf{h -§-co^a°;i/7.p # i cotf-^MPK 1 0, mmu- 

m^^n^MiEtr-^ffiPK i ' &it¥A^£%s:bfc<fi 
>^f y^F i o 9tii w■\&htclk(bm.B/A , mm\tm 

(B/A')ref tlt^S. 
^ JHfifcffiByA' *t36*lfcflt (B/A') re f £ t) Xf 
20 ^VfII'IICJI*, Sffi©p/W-glI, W&APC@»19fc: 

LTW~ !fA«7-n>hD-^ 1 9 dfc^SU APC 
25 ;i/~:/l;::feV>T$Tfc&^ 
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^f-^F 10 9 fccfe^T, fcfiB/A' ^S2pJt{il 
. (B/A')ref «kD>Jv$^«-&fci, Xf7^F110tI^ Sft(Df30 
''./t«7-l*tt, W^'APCIhIKI 9\Z&ttZ>Bmm&W&l 9 eK&gf 

V-ffiJEiEntLTU-i?n t 7-3>bU>-7 19 dl^Il^ APC 

fr$t§, -ei/TXry/F l 0 .5(Cl§ o 
10 Xry-f-F 1 0 5 fcE^fcttWU HS^CD^a^ff Oo 

-JtHB/A' fcX^JfclKB/A'Jref £Jfc$&bT> APCJU 

JfcifiB/A' ^S2ptbflt(B/A*)ref ■ tB&-&-rs«ll*TJR*: 

15 ^bT&3Bf£T, Xf7^F 1 0 6 K£^TJt4it B/ A' iglpifc 
«(B/A')ref bfc 5, , 7- @^<D^IEmS£^7-r 

h-ZftZ&mnV-Umm.*. tklB/A' t«fttl(B/A')ref <Z> 

(B/A')ref aMBrrstta* mt.mmmmu—^/^u-izMm^n 
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4 . . m&K u -ffiiEmt w 2 ) 

10 MXTy^F 2 0 1-F 2 0 8 il-3i©Xfy^F 10 1- 

1 4 00iiM©I^tt> XT7yF 2 0 8TtblB/A' £ 
l£ffiLfc£>> l^TXf7^F 2 0 9T (B/A' ) / (B/A* ) ref <£> 

15 flT^fy^F 2 1 OTfttv (B/A' ) /(B/A')ref ©»t 
rij Tfc3#>^#>£¥lJ$rU F 1 j (= ru h&feisTwmm 
X^-fnU^T-y^F 2 11 Kiltf, 
Xf^yF 2 1 Rlt- »^itM(B/A')ref ZMmt Vtct^O). 

20 mi sat, ?)v : r--?frzm>&nz>tkmB/A' Rummttm 

(B/A')ref te^A^-OH^&^UTV^^, Wv'XrA^fr 
tOiif, fHiSn&MB/A' fcitlH yXfA»^^.n 

25 
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±IB r a j Pref = (1 + a) P otbT©I a BP% 

afg«M;U£-0. 3^a^0. 3©titt5. 
{it, BPtS AP ClHlg&l 9 lZ.&ttZ> UmmUWffil 9 e Kl&&£nT<A3 

.f2#Ay-@^fit^^tT, (i + a) {gb^ffl^; ttjE^nfeirfc^. 

^UTXT-^yF 2 1 3 ttT, $Tfc&l3^/W~@M£l'-1f A 
10 «7-MjEm^-<hLTl/— !fA«7-n> hD-7 1 9 d{C^BL>, APC 

ff^tS. >LT7T77 P F 2 0 5 CI§. 

**r'n«, Xf>^F 2 0 5(HolSS7f7^F2 1 0T!£>¥lJ®f£ 
ffVi, U-tfrtV-&mmVtm\z-t-friB:~3^.T^2>, ?£0 (B/ 
A' ) /(B/A*)ref ©{firt* r 1 j (ffcWS Tlj £^&UTIAV>$e 

§T>f X# 1 0 0 ©X*;i/*~S£JK^<Z)^ffc^> T^ Xi7 10 0 ©1 

25 £>RF{I-^i&® (z?y*7-m ©$t^0^n§. 



WO 02/097804 PCT/JP02/05065 

41 

5. V&tkrtV-niEWifc (#13.) 

5 fc. 

X«M^T'#-5«£©^T^ }£j£lftHLfc*fiiEfc?-^{iP 

10 1 7®tC^-rMS^J^, £(D£:5&MlEH-^ffiPK 1 ' GD^IEM 

;i/X1t>y;Hfi5 2 5 ©I^tLT^ 1 6 m<D£5\Zf3:Q. IP^H 1 1 
t5 Flsl8g2 5 a lRtfA/D^&§£2 5 b l&^tfcZo 

ttttv 2S@/t;i/XP.#2©lf»^fiPK.2©AAI:#^t, ^eoii 

20 m^tn\t^o 

Ml 7il:St7D-?t-htbt(t 111 40©III:fett§7 
f'^F2 0 5 4 F 2 0 7 $fHtfcfe©tf^6n^. 

SP^ITl 7®<DX7"7!/F 3 0 1~F 3 0 4tt, 111 40©Xf^y 
F201~F2 0 4tMM5. 
25 7l3<E>XT-y :/F 3 0 5H Hi 4i©Xf'^F 2 0 6 t 
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. Ml7@©^f^yF 3 0 6~F 3 1 1 W, 1 40O^f>^ 
F 2 0 8-F2'l3fcH»T»«.- 
: I17H0#^f»^0jBII:^^Tft, ±13111 4 0tli«-rSfc 

© t 5 f u &tm e. n § . 

6. 

10 &±> »iItlt(DT^^ H7-f^I3 OR^OV- if 

TOffijEH-^filPK 1 ' £A' <it£U 2#B/UXP#2(0 
15 tT-^iilPK 2 ^i^>7 P U >^tTBltbT, &{fiB/A' £PK2 

/pki' t-rz>Mx~mmvf£o •• 

^;U£B{gibT2#BA°;|/XP # 2&^©H-#m©¥^ffia v P 

•fcX<-XWm©.K»3te*ffiLSPS#Sfc«)©«|fiJ5i:UT : ^>7 P ;i- 
;i/HHU^2 5dWA/D»2 Sjeifimf&ftZ. 
25 Sfc^fia v PKtbT©B^§^©Sfei6iC, 2#@/^XP# 
2&&©6-AVl'*©fcr-£<gPK2, PK3 • • PKnSf>yiJ> 
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tfTZfalfctLT, tf-^fitP K 2 \Z$M&t% £ ts- ;H*@& 2 5 
a 2Rtf A/D£g|« 2 5 b 2, tf-^ffiPK 3 fc^/ST 3 fc!-£ *- 
;i/ 5 a 3 R«A/DjgjftS2 5 b 3 • • • M <-#{iPKn \Z.% 

foth\L-V%--)\,YWSk2 5 a (n) RtfA/D3E&& 2 5 b (n) 

5 i&sjRJten*. 

^xp# i ©e-^fip.K i £u->yu >^*rs»^tt, tf-^ffiPK 

1 fc»jSf* K~ F®8§2 5 a l&tfA/D^mg§2 5 b lifi 

10 K2 5 a lRtfA/D3SftS2.5 b 

3"f5>^x^M2.5 c«> fgl 9@ (a) t^T£5&X> 
n- H/ra.- FSB 1 2*6©x>n- Fr-^liS^^T, 1190 
(c) 0RF§^0^I/^XP# 1 ©KIWlc^jSTa^^y^KIBft. 
..a*T8l9B (d) ©fl|%*lf-^*-;WH®K-2 5 a 1 fcftl&b/a 
15 ®KKfc*Vi.T©bf-^«[**-;i''Kffl^3ii:S. SSfc, A/D^M 

.«-2 5 b i fc, ^~;kpffl*$nfee-^ffi^5r^^;uffit^m$ii-s 

Sfc^-f 5>^x*lx~*2 5 cfcJU RFff©2#@./UXP# 
2©KMfc^*r*1J->^ , ;VKKI&jS-r«l-9BI (e) ©m^fctf-^ 
20 .*-;H*l§!S&2 5 a 2 fcffij&U SKEKK:^T©t! — ^H€t|n-;1/ 

§&l^-f5>^i^I/^^2 5cH RF<s#© 3#@/i;i/7.P 
#3©KP B 1fc^JSt-^^>7 p ;i/KP H 1^^i"^l 91 (f) ©fg^£tf- 
25 ^*-7Pb*lHlK2 5 a 3£#M&U S^KF^JtC^^T© tf-^4IS*~ 
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#4*^nt@/^kxp#nfcwitfe, -^n^niJ->y;n2^^ 
^0T^if>^;n2r B i^^T^i 98 (g) 

£ x 5>£ M Hi K: 35 1ft £ if & <fc 5 fc * -f ^ > ^ M Hf f § » 

Oatt^C^filLSP^ 4j&IEtf-£«PKl ' (A' H) 

S=fc A/D^&gg 2 5 b 1 ^ If— tPKl /^T^^Hfi <h bt 

e-^lPK.l^, #ffl$nTVi«*tiEt:-^4|PKl- (A' -fit) <D 

20 *f:A/DfM2 5b2~2 5b (n) \Z&^T, ^T^>#A°;i/ 
X<£>tf-^MIPK2 • • • FKntfAtZftZtf, It > :/;Hii A £ SB 1 
Oa tt, Wi^tta v PK^ (P K 2 + P K 3 + • • - + P K n) 

<5 o 

25 A' ffi, B-ffi£ffiV^ 3t£i[#8&l 0 bTttifiB/A' ' ifi' 
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*'nn«i^. 3Hxtt*i 4Hx»»i. 7H©ffla^fffe 

i2 01H Bit IT 2 P # 2 i: 3 P # 3 © 

#hA!BT2, BT3^^m0MT$5. /TJW*>^»-2 

S Pfc^*T©/!f>:/;P7fc— JkK®»2 5 d (RZfA' #SIE4M£fr5- 
i^li^I/t^P # 1 idOViTCDtf— ^2}n— ;l/ 2 5 a 1) OlJ 

fc, 2#@/^XP# 2 £:3HT©#hA*-;i/F|Hl8§£, 3#B/1 

10 *r'*A/D_*iji»3&tiirw-6nntt«t'vv. 

^$>m^l/^2 5c{t 12 0 0 (d) (e) (f) 
■iPKl, WKAfiBT2, BT3, KiMlLSP^, 

15 cinfcJ:oT; ^rAn>hD-7 1 0©1^>:/;WiiA:Wl 0 a 
Kfcfcfcf-^tePKl, N£{fiBT2, BT3, ^ftftML S P 

£S*ft»f£LSP, tf-^<if PK 1 &A' {fi©ITffiR 
^iE0fe«6fcS(Djityo £fc#h£ifiBT2, B T 3 fc^T&B <fi 
£bT&D&tfo hAffiBT 2, BT3©^fnM$BI 

20 tlTW^L> Sfc^fa^lt (= (BT2+BT3) /2) §BIi 

KI2 lilt BltbT2fl^0/\'^P# 2~P #<D$mW% 
^^^©MT&^o A'Jl/X^>y;U^2 5 (DMf&<Dm7K\$lgV!&'t 2> 

25 -;n^mi2 5d c&tfA' ^E^a^fr^^^^s/t^xp # 1 \z 
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P # 2~F#n\ZZ)^T(D¥-!7*-)V\z®&t, 2 # i ^P$<A A'^X 
P # 2~P #nt^>^T<7)#hA^-;i'Hllli^> Rtf^n^ fc^Wft 
MB? 3 A/D&mmWtt £> ntlfcf <£ V>o 
N5>^i^^^25cH 1210 (d) (e) (f) 

5 (g) (c:^Tcfc^tciJ->yu>^l2P B 1^it^:t- ^M^^ffl^b. tr-^ 

iPK 1 t\ 2#|KJI/XP # 2~n#eA;i/XKr B lTO^-^{iR^ 

10 fcttfcf-^ffi PK 1 , 2#@AVl'7.P# 2^<Dfcf-;?lf£# 

Rtf£If^*ttLSP^if&£ft3^\ Klf^iiLSP. tf-^MP 
K 1 £A' m<D&m%.WsE<Dtctb\Z-&Q&t$o £fc 2 #g A;i/X P # 
2^|^©lf-^{fi^4?hA{S©ID^2T#J§Ci:T, ^fllfitCT (2- 
n) ^^ffiU ^tl^BlttSo 

15 ^2 2itt> BlilT2f@»©/mP# 2 ~ P # CD^>y 

JcI/t;VXP'# 1 fc^ViT^tf-^^— ;i/FHI8&2 5 a 1) ©la^ici, 
20 2#S^|^©a o ;I/^P # 2~P #n^^^T©i^>^ , ;i/|Hll^> %.tfz\n 

^i5>^x^l/-^2 5c(l ^2 2@ (d) (e) ( f ) \Ztk 

25 : - is ten, Rtf£tofeSM l s p S'^n^nBf^^Tifvyu >^£-t$- 

1 * 

5. 
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ctliaot, i/7fA3>hD.-7 1 0CDt->y;VilAA®l 0 a 

JML SPmsnW Ktt3fcMLSPfttft:-**PKl & 
A' M©H:ai2fe^#EiE0fcje)fc«tDjitP. S.fe2#e/t;>^p#2^» 

»2 ! 3.HW\ BffitlT2#@KH©/^XP#2~P#0^>Al 

5rf>*, X^-*JHM©Elt%:MfL S P{COV>T0it>7°^ 

10 .#-;H«|g&2 5 d (RtfA' ttDEftLSSfr 5i^«5fe«/U^P # 1 
iC^ViT©tf-^^~;i/FtaIi^2 5 a 1 ) ©&#te, 2#B#»©/ , W 
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